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这类多级微观结构可较大幅度提高微米凝胶的比表面积。改变 O-B-EG 与 AMPS
的投料比以及 O-B-EG 中 PEG 链段的分子量，可实现微米凝胶粒径以及纳米孔
道密度的控制。 
（5）研究了 P(O-B-EG-co-AMPS)微米凝胶对罗丹明 B 的吸附作用，发现微
米凝胶对罗丹明 B 的吸附速率及最大吸附容量受凝胶组成以及凝胶形貌的影响。
外界温度、溶液 pH、离子强度等因素均能够很好的对罗丹明 B 的释放进行控制。




















Intelligent macromolecular hydrogels have attractive potential applications in 
biomedical, soft mechanical and bioelectronic fields, due to their special 
environmental sensitivities, good biocompatibility, and broad sources of raw materials. 
Normally, various intelligent hydrogels, which can response different external signals 
such as temperature, pH, electric field, ionic strength and chemical molecules, have 
been designed and synthesized by changing the component of the macromolecular 
networks. On the other hand, controlling the morphology of the intelligent hydrogels 
from macro, micro to nano scale is also effective in improving their sensitive 
properties. However, there still exist some shortages in the investigation of intelligent 
hydrogels. For example, a lot of macromolecular intelligent hydrogels are constructed 
by pure hydrophilic components. Therefore the hydrogels exhibit homogenous 
morphologies, and induces a relatively low response speed. Moreover, hydrophobic 
molecules are difficult to be encapsulated in the hydrogels because they are 
completely hydrophilic. This barricades their application in delivery of hydrophobic 
drugs.  
  Octadecyl, polyethylene glycol butenedioate (O-B-EG) is a type of non-ionic 
amphiphilic oligomer, which has carbon-carbon double bonds and can be easily 
copolymerized with other monomers. Importantly, it can act as surfactant and 
emulsify other monomer in emulsion and inverse emulsion systems. In this research, 
we chose O-B-EG and 2- acrylamido - 2 - methylpropane sulfonic acid (AMPS) as 
materials to synthesize P(O-B-EG-co-AMPS) macroscopic hydrogels and 
micro-scaled hydrogel particles with nanopore structures. Infrared spectroscopy (IR) 
and 1H NMR were used to characterize the component and the molecular structure of 
the copolymer. The morphologies of the macroscopic hydrogels and micro-scaled 
hydrogel particles were investigated by scanning electron microscopy (SEM). 















of the hydrogels. UV - visible spectrophotometer was adopted to trace the absorption 
and release of rhodamine-B by using micro-scaled hydrogel particles. The 
temperature, pH, ionic strength and electric field sensitivities of hydrogels have been 
investigated in details. Main research contents are listed as follows:  
  (1)P(O-B-EG-co-AMPS) macroscopic hydrogels were synthesized by solution 
cross-linking polymerization, and  P(O-B-EG-co-AMPS) micro-scaled hydrogel 
particles were prepared by inverse polymerization. Because the emulsifier O-B-EG 
can directly participate in the copolymerization, there is no need to eliminate the 
surfactant after the polymerization, which makes the experimental process much 
simpler.  
  (2)The morphology of the dry and water swelled P(O-B-EG-co-AMPS) 
macroscopic hydrogels were comparatively investigated by SEM. It is found that the 
introducing of hydrophobic chains in the hydrophilic polymeric networks can achieve 
hydrophobic self-assembly and form hydrophobic domains. This microscopic phase 
separation constructs loose structures in interior hydrogels, which can improve the 
response speed of the intelligent hydrogels.  
  (3)The electric field sensitivity of the P(O-B-EG-co-AMPS) macroscopic hydrogels 
were investigated in details. The results indicated that the hydrogels bent immediately 
in response to an applied DC electric field. The sensitive mechanism was analyzed 
based on detailed experiments. We believe that the bending direction of the hydrogels 
was decided by the swelling status of the hydrogels. When the hydrogels swelling, 
they bend to cathode, and when the hydrogels deswelling, they bend to anode. In 
addition, it is also found that the bending speed of the hydrogel was also influenced 
by the electric field intensity, exterior ionic strength and the ionic density of the 
hydrogels.  
  (4) The surface and the interior of the P(O-B-EG-co-AMPS) micro-scaled hydrogel 
particles exhibit homogenous nanoporous structure. This complicated morphology 
endows the hydrogel micro-particles with high specific surface area. By simply 
changing the ratio of O-B-EG and AMPS, and the molecular weight of PEG in 















can be controlled.  
  (5)We then investigated the absorption of rhodamine-B by using 
P(O-B-EG-co-AMPS) micro-scaled hydrogel particles. The results revealed that the 
absorption speed and the absorption capacity depend on the component and the 
morphology of the hydrogel particles. We also found that the release of the 
rhodamine-B from P(O-B-EG-co-AMPS) micro-scaled hydrogel particles could be 
well controlled by the temperature, solution pH and ionic strength. More interesting, 
when placing the hydrogel particles with equilibratory adsorption of rhodamine-B in 
rhodamine-B aqueous solution under electric field, the hydrogel particles can continue 
absorbing rhodamine-B in a fast speed.  
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